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o all whom 6 inay coriceri:

Be it known that I, HoNry A, CHASE of
Stoneham, county of Middlesex, State of Mas-
sachusetts, have invented an Improvement in
Compaszes, of which the following deserip-
tion, in connection with the accompanying
drawings, is a specification, like letters on
the drawings representing like parts.

My invention is embodied in an apparatus
for indicating and recording the movements
of amagnetic needleor other needle or pointer,
being shown in this instance as used in con-
nection with a mariner’s compass, the appa-
ratus operating to produce an alarm in case
the vessel deviates from the course set by the
officer beyond a certain predetermined limis,
and also producing a graphic record of the
course of the ship for any desired length of
time.

The inventicn is also applicable fo a gal-
vanometer-needle or similar instrument for
the purpose of indicating and recording the
deviations of said galvanometer-needle, orto
any pointer or indicator having a variable
movement with relation toa snrrounding ease
or frame-work, depending on changes of con-
dition that it is desired to record.

The invention consists partly in the combi-
nation, with a compass-needle or similar de-
vice having o directive influence acting upon
it, by means of which it has a real or appar-
ent movement with relation to the case or
frame-work surrounding ity of a serics of elec-
tric eircuits having terminals in or near the
path of meovement of the said needle, and a
circuit-controlling device, the position of
which with relation to the said circuit-termi-
nals or surrounding [rame-work is controlled
by and corresponds with that of the needle,
the said circuit-controlling device being op-
erated from time to time to affect the cireunit
the terminal of which is at that time adjacent
to the end of the needle. The different eir-
cuits thus correspond with the different posi-
tions of the needle that it is desired to record,
the number of said cirerits depending upon
the minuteness of the movementof the needle
that it is desired to record, being shown in
thig instance as thirty-two in number, and
thus indicating movements of the needle
amounting to eleven and one-fourth degrees,
or one ‘‘point,”’ to use the nautical term. It
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will be understood that if each of the said
circuits contained a recording deviece—such,
for instance, as an electro-magnet operating a
stylus or other marking device—each ina dif-
ferent position, or on a different line on a re-
cording-surface—such asashectof paper trav-
cling at a uniform rate of speed—a record
would be made each time the cireuit was
closed by the instrument controlled by said
circuit, thus indieating that the needle wasin
a position corresponding to the said cireuit;
or, in other words, if, as herein shown, the
paper were in the form of a continuous band
ruled with thirty-two lines, corresponding to
the points of the compass, the record would
show which point the needle was on ab cach
operation of the circuit-closer.

As the deviation of the vessel from its
course will usnally be only one or two points
at the most, and asthe vessel will usually re-
main on one course for a considerable length
of time, the apparatus, instead of containing
a recording-instrument for each cirenit, may
contain only 2 small number of recording-in-
struments—namely, from one to five—and a
switeh which will conneet one of said record-
ing-instruments with the cirenit correspond-
ing to the course on which the vessel is to be
steered, and the additional recording-instru-
ments at either side with the eircuits corre-
sponding to the deviations of the vessel from
said course in either direction, the said switch
being also connected with the recording-strip
of paper in such a manner that thelatter will
be moved so as to, bring the linescorrespond-
ing with the points that are placed in cireuit
in position to be acted upon by the corre-
sponding recording-instruments.

In order to indicate by a suitable signal or
alarm whenever the vessel deviates from the
course set beyond a predetermined limit, a
number of eircnits at either side of those con-
taining the recording-instrument are placed
in connection with an audible-signal instru-
ment or alarm, so that if the needle deviates
beyond the oune or two points that are con-
nected with the recording-instruments the
eireuit of the alarm will he affected and the
alarm operated, and, preferably, there ave two
alarm-ingtraments, one cperated when the
deviation is in one direction and the other
when it is in the other direction, they, prefera-
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bly, also operating visual indicators which re-
main displayed to show which instrument has
been operated after the alarm ceases to sound.

In order to make the apparatus complete
for nautical use, an alarm-instrument is pro-
vided controlled by a circuit-closer governed
by a clock or motor, which may be the one
that controls the recording mechanism, which
circuit-closer may be set to operate the said
alarm after the vessel has remained on one
course for any desired length of time, and re-
cording-instruments are also provided for in-
dicating the number of revolutions of the pro-
peller-shaft, and also for recording the indica-
tions of the log, and in order that the move-
ments of the recording paper may be known
with extreme accuraecy a recording device op-
erating thereon may be connected with the
chronometer and operated at definite periods
of time-—for instance, once an hour.

The invention further consists in various
combinations of the above-mentioned devices
and in details of construction hereinafter de-
seribed.

Figure 11is a diagram view showing the va-
rious parts of the apparatus for mdleqtm@ and
recording the movement of a needle or poimer
embodying this invention, being shown asar-
ranged for use on shipboard to indicate and
record the course of the vessel, the compass be-
ingshown in planview. Fig. 2is a vertical sec-
tion of the compass, showing the circuit-con-
trolling device; Figs.-3 and 4, a longitudinal
and transverse section, respectively, through
the bearing or gimbal-joint of the inner ring
of the compass-frame; Fig. 5, a horizontal sec-
tion on line z, Fig. 2, below the compass-nee-
dle, looking upward; Fig. 6, a longitudinal
section on line g, Fig. 1, of the switch by
which the recording- mstruments are placed
in connection with different sets of the cir-

.cuits, the terminals of which surround the

needle, as-desired; Fig. 7, an end elevation of
the circnit-connecting devices carried by the
outer ring of the compass-supporting frame;
Figs. 8 and 9, details of the cirenit-controlling
device for the signaling-instrument or alarm
operated after the vessel has been on one
course for a given length of time; and Fig.
10, a detail of one of the circuit- connectmg
dev1ees for the alarm-instfument which indi-
cates too great deviation of the vessel from the
course set by the officer. Fig. 11 is a detail
of a part of the box containing the indicating
and registering devices removed from Fig. 1.
The compass A is supported from the bin-
nacle or frame A’, fixed with relation to the
vessel on a gimbal-joint, the outer ring, «, of
which is pivotally supported or hung on suit-
able bearings, &, (see Fig. 2,) resting on the
frame-work A’, and the inner ring, b, of which
has pivoted bearing I’ (see Figs. 3and 4) in the
outerring, «, at right angles to the pivot-bear-

ingsof the outer ring, so as to afford a universal
movement of the compass-box ¢, Fig. 2, con-
nected or made integral with the inner ring,
b, The said inner ring, b, is provided with a
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contact-piece or ring, d, (sce Figs. 2, 3, and 5,)
extending wholly around it, and a series of
contact-pieces or circuit-terminals,d’, arranged
at different distances apart around said ring
and insulated therefrom, being shown in this
instance as thirty-two in number, correspond-
ing in position with the points of the compass.

The needle ¢, provided with the usual card
having points marked thereon, as shown in
Fig. 1, is mounted on a pivot, €, fixed in the
box ¢, and, as shown in this instance, is pro-
vided with an annular float, ¢’, resting in an
annular eup, ¢*, containing mercury or other

~heavy fluid,which sustaios the greater portion

of the Wewht of the needle, so that the pivot
¢ merely hqs to prevent lateral movement of
the needle or define the center of its oscillatory
movements. When a compass-needle is piv-
oted or suspended at a single point, as usually
practiced in mariner’s compasses,and is prop-
erly balanced when the vessel is in a horizon-
tal position, there will be a greater or less tend-
ency. of the needle to dip or turn in a vertical
plane as the vessel oscillates about it, and thus
varies the position of the surrounding masses
of iron with relation to the needle. In order
to diminish or prevent this dipping, the float
¢ is connected with the needle by supports ¢,
which are fastened to the needle at some dis-
tance from its pivot, so that as the float ¢’ tends

-to remain in a horizontal position independ-

ently of the oscillations of the vessel about it,
it will by its buoyancy and weight tend to re-
tain the needle also in a horizontal position,
and will thus almost entirely prevent the dip-
ping of the needle.

The needle ¢ is plovxded with a cireuit-con-
trolling device, f, shown as a bar substantially
pma]lel with a needle, having fingers /" ex-
tending through holes in the needle and pro-
vided with collars f? by which the said eir-
cuit-controlling device f is supported on or
hung from the needle, turning freely with the
same under the action of magnetism. The fin-
gers f’ are in proper position to engage the
contact-pieces d ¢’ when the device fis raised
or moved in the direction of the axis of the
needle-pivot, thus forming an electrical con-
nection,or completing the circuit between the
contact-piece d and whichever one of the con-
tact-pieces d' happens to be above the finger
S’ when the device f is raised. It will be seen
that the movement of the device f for thus
closing the circuit is independent of its angu-
lar movement with the needle, and may be ac-
complished without affecting the angular po-
sition of the needle with relation to its sup-
porting frame-work. The cireuit-controlling
device f is thus raised from time to time to
complete the circuit between the contaet-pieces
d d’ by means of a lifting device, f*, (see Fig.
2,) shown as a ring or collar surrounding the
needle-pivot and connected by means of rods
J* with the armature or core f° of a solenoid
or electro - magnet, M, the said core being
shown in this instance as hollow and contain-
ing a 1etmebmu -spring, f°, acting between the
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lower end of the core and a collar or head, /7,
on a rod, /° extending to the lower end of the
solenoid or magnet, and threaded for the pur-
pose of adjusting the force exerted by the
spring.

The axis of the magnet or solenoid is coin-
cident with that of the ncedle-pivot, so that
no directive or disturbing influence is pro
duced on the said needle by the said magnet.

Theterminal wiresorconductors of thesolen-
oid or magnet I, as well as those leading
from the contaet-pieces d &',extend around the
ring b, asshown at ¢, to the pivot or bearing
of said ring,ab which the said wires g are ex-
tended out and connected with aseries of con-
dueting-rings, ¢',connected with the ring b by
pins ¢", Fig. 4, and concentric with its axis
of oscillation, as best shown in Fig. 5, the said
rings being insulated from one aunother and
co-operating with a series of springs, ¢% con-
nected with projections ¢’ from the ring «, g0
that electrical connection is maintained be-
tween the cont&ct picces on the inner ringand
thespringsy’ ontheouterring withoutinterfer-
ing with the oscillation of the for merin thelat-
ter. Thesespringsg’are connected bymdepeud
ent wires extending around the outer ring, «,
as.shown at ¢*, witha a series of conecentric con-
tact-pieces, g', on plates ¢° (see Tig. 7) con-
centric with the axis or pivot-Dearings of the
outer ring, «, the said contact-pieces ¢' co-op-
erating with contact-springs ¢, which arethus
maintained in electrical connection with the
various condunctors on the inner ring without
interfering with the universal movement of
said inner ring and compass-box with relation
to the outer frame-work, A’, upon which the
springs ¢* are supported, so that the various
circuits can be extended (rom the inner ring,
throngh the connections just described,to the
springs ¢' and thence to any desired part of
the vessel.

The terminals of the solenoid or magnet 3
are conne ctedincirenitwith two of thesprings

®, from which the cirenitis cnntmued by con-
ductors 2 3 (see Iig. 1) to the battery B and
circnit-contxollmg Ueviees 4 I co operabing
with a clock or motor, a portion of which is
shown at {}, Fig. 1, thecontact-spring & co op-
erating xrlln a 100the<1 wheel, ¥, conneeting
it in circnit with the clock d\mng certain in-
tervals of time, and thespring ' co operating
with a contact on a more rapidly moving ar-
bor, 7, which will come in contact with the
spring 2/ fora short interval during the period
nw hich tl te spring % is in contact with the
whecel 27, during which interval the cirenit of
the b‘lttely B will be closed through the nrag-
net M, which will then raise the device j,
whieh will complete a circuit between the
ring d and that one of the contact-pieces @
which thien happens to be overthe finger /7 of
the said device f.

The clock-controlled eciveuit-closer may be
properly constrneted to retain the cireuit of
the magunet M closed for any desired interval
of tlme, during which the needle will be posi-

tively locked, so as not to respond to the di-
rective influence of magnetism.

The ring d is connected by conductor 4 (see
TFig. 1) with one pole of the battery B/, and it
will be understood that if a series of independ-
ent branch cireunits extended from the contact-
pieces d and springs ¢° throngh independent
instruments to the other pole of the battery
3" one of the said circuits would be closed and
the instruments therein affected when the con-
trolling deviee f is raised, the said controlling
device practically constituting a key control-
ling the various branch circuits of the bat-
tezy .

As the apparent movement of the needle
will only vary a few points one way or the
other during a given interval of time while the
vessel is on oue course, it is unnecessary to
have all the points ¢’ eonnected with complete
circuits provided with separate instruments
for indicating or recording when one of the
gaid cirenits is closed, provided that suitable
indicating or recording instruments may- be
placed in connection with the points that the
device f is likely to touch daring any ensuing
Interval of time, or while the ship is intended
to remain on one course.

In order tothus connect the points d corre-
sponding to any particular course, and a suffi-
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cient number of points at either side thereof, in -

circeuit with suitable signaling or recording in-
stroments, the entire series of points d' are
connected,respeetively, by conductors 5 6,&e.,
two only of which are shown, with a corre-
sponding series of points or contact-pieces, 4,
on a switch-board or cireuit-connecting de-
viee, D, (see I'ig. 1,) shown as circular in
form to cox‘prond in general appearance with
the compass, and DXO\'](ILd with an mdlcatmm
plate, i, mar ked to correspond with the pomts
of the eompass,each mark being opposite that
one of the contact-pieces 4 which is connected
in circuit with the contact-piece ¢’ that will be
touched by the controlling device f” when the
ship is on the course 1ndleated by said mark.
Tor instance, as shown in Fig. 1, the vessel is
on a coursesonth by east, the indieating-point
i, being opposite the point sonth by east of the
needle-card and the contact-piece d' opposite
the north end of the needle, which will be the
one touched by the finger f’ of the device f,
is connected by conductor 5 with the contact-
piece ¢ of the board D that is shown by indi-
eator @' to represent south by east, being the
next one tow (u.d the east from the letter S on
the said indicatinz-ring 4.

IFrom the contact-pieces 4 the cirenits are
coutinued to @ series of contact-pieces, &,
(showninthisinstanceasfive in number,) mov-
able arcund the switch-board D, being con-
nected with an arm, @, (see Fig. 6,) on shaft
¥, provided with & handle, % by which it may
he turned to pl‘me the eoutact ple(‘es “onany
desired series of the contaet-pieees 4, accord-
ing to the course of the vessel. The ar m it is
provided with an indicating- point, op-

posite the middle one of the contact- -pieces ¢,
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and the officer,upon instructing the steersman
what course to pursue, will move the handle
¢ until the said point ¢’ comes opposite the
point on the indicator ¢ corresponding to
said course—for instance, south by east, as
shown in Fig. 1. The contact pieces #* are con-
nected by suitable sprmb\, & (see Fig. 6,) with
a series of concentrie rings, z from which the
circuits are continued through different indi-
cating or signaling instruments to the op-
posite pole of the battery B’ to that connected
with the ringd. Forinstance,the middle con-
tact-piece, 4, is connected with the ring 4,
marked ‘‘Course,’’ (see Fig. 1,) since, when
the circuit through the said middle spring and
ring is complete, it will indicate that the ves-
sel is on the course set by the officer, or that
the needle is in what may be called the
“normal’’ position for the time being.

The rings #, at either side of theone marked
“Course,”” are marked to indicate point one
and point two—port and starboard, respect-
ively—as they are connected with the pointsd’
of the compass that will be touched when the
vessel has deviated one or two pointsin either
direction from the course. The circuits from
the rings ° are completed by conduectors 7 8,
&e., to the magnets k &' ¥*, &c., of registering
or indicating instruments of any suitable or
usual construction, from which the circuit is
continued by conductors 7 8 to the poleof bat-
tery B’ opposite to the one connected to the
contact-ring d in the compass. As shown in
this mstance, the armatnres of {he magnets k
¥, &ec., are provided with a2 marking device,
k“, which acts on a traveling recording-sur-
face, m, which may consist of a long ribbon of
paper moved at a uniform rate by the ¢lock C
or other suitable motor, the said paper being
ruled with longitudinal lines markedasshown
in Fig. 1, to correspond with the different
points of the compass.

In order that the properlines on the record-
ing-surface may be brought opposite the mark-
ers k%, to correspond w1th the points indicated
by the compass when the circuits of the mag-
nets of the said recording-instruments are
closed, the drum or cylmder by which the re-
cording-surfaee m is moved is longitudinally
movable on its actuating-shaftm’,being splined
thereon, and the frame - work carrying the
said drum is connected by a rack - bar, m’,
(see Fig. 1,) with a gear, m%, on the shaft # of
the smtch so that whenever the said switch
is moved to place the magnets & ¥/, &e., in eir-
cuit with the compass the line on the record-
ing-surface m corresponding to the point on
the indicator ¢ to which the pointer ¢’ is
moved will be placed opposite the marking
device of the magnet in circnit with the mid-
dle contact-piece, ¢, which will be the circuit
closed by the device f if the vessel is on her
course, so that the record made on the paper m
will be on the line marked to correspond with
the course on which the vessel was when the
record was made, and if the vessel were off the
course one or two points the record would be
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made by the magnets & or &*at the proper po-
gition on the surface m to indicate such va-
riance of the vessel.

In order to sound an alarm or produce a
signal that will at once attract attention in
case the vessel deviates from her course more
than the two points in either direction, con-
nected with the circunit-closers ¢, and through
them with the magnets %" and %, any desired
number of points ¢ ab either side of those con-
nected with the pieces ¢° are placed in con-
nection by suitable contact-pieces, n #/, only
one of which is shown,(see Fig. 10,)withrings
#? n® of the switch-board D, from one of which
the ecircuit is completed by conductor 9,
through a signaling-instrument, I, and from
the other of which rings the circuit is con-
tivued by conductor 10, through the signal-
ing-instrument K, to the battery I3, the said
instruments B E' being placed in a circuit, re-
spectively, according as the deviation of the
vessel is in one or the other direction, and be-
ing marked ¢ Port’’ and ¢ Starboard,’’ so that
when one of the said signals is operated it will
be known whether the vessel has deviated to
port or starboard.

The signaling-instruments E E' are shown
as vibrating bells of usual construction,and
are also provided with visunal indicators or
drops E’, which come into view when the
alarm is operated, as shown on signal marked
‘¢ Starboard,’”’ Fig. 1, so that the person whose
attentioniscalled by theringing of the bell may
know which signal was operated, in case its
operation ceases before the person arrives at
the signal.

‘When it is desired to have the signals E E
operated upon a smaller deviation of the ves-
sel from her course, they may be connected in
cirenit with one or both the contact-pieces ¢°
at the sides of the middle contact-piece, by
means of a switch, #°, (see Figs. 6 and 10,)
which forms electrical connection between the
said springs ¢ and the contact-pieces n #'.

Asin the construection of the switeh and
recording - instrument shown the handle °
does not revolve wholly around, additional
contact-pieces are provided between the two
points marked 8, to receive the contact-
pieces ¢ andn when the switeh is in or nearits
extreme position—for instance, when in the
position shown in Fig. 1. The third spring of
the piece #’ is four pomts west of the point
marked ““South’’ going around from the east;
or, in other words, the contact- piece ¢ be-
neath the third point should represent south-
west, and it is connected with the one marked
““Southwest? by wire 12, so that in case
the vessel should deviate to the southwest
course the device f on rising would touch
the contact-piece d', connected with the con-
tact-piece 4, opposwe the mark “S W, from
which the cireuit would be continued by
wire 12 to the spring #/, so that the star-
board-alarm would be operated, as it should
be. In a similar manner the points ¢ between
“S W7 and ““S? are connected with a se-
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riesof pointsbeyond the mark “* S’ ontheother
sideoftheswitch-board,and the points between
$877 and ¢S B are connected with the points
beyond the mark ‘8?7 on the opposite or west
side of the switch-board.  Alfterthe officer has
given instructions to the steersman and set
the switeh-board to correspond with any de-
sired course, he 1hay desire to be notified or
reminded when the vessel has remained on the
said course for a definite period of time, and
to provide for this the apparatus comprises a
course-alarm, G, (see Fig. 1,) shown as con-
sisting of o vibrating Dell, one terminal of
which is connected by conduector 15 with one
pole of battery B, and the other terminal of
whieh is connected by conductor 16 with a
contact-piece, ¢, adapted to he engaged by a
contact-picce, !, (see Figs. Sand 9,) connected
with a plate, %, on the gear ¢, actuated by the
clock €, which drives the shaft m’ of the re-
cording apparatus. 'The said plate* is mov-
able independently of the gear ¢, and is pro-
vided with an engaging-projection, ¢, which
may be placed in any desired one of a series
of recesses, %, in the gear %, thus placing the
contact-piece ¢’ at any desired distance from
the one ¢, so that it will requirea correspond-
ing interval of time to bring the contact-piece
1" around to the contact-piece ¢ in the revolu-
tion of the gear . Asshownin thisinstance,
the gear #* is arranged to make onerevolution
in twelve hours, and the disk #* is marked from
one to twelve, so that by turning the sald disk
80 as to bring any desired number opposite
the contact-piece ¢ the contact-piece ¢’ will be
placed in the position to occupy the same num-
ber of hours in arriving at the contact-piece
¥, which is electrically connected with the
frame-work of the clock and the disk 7% so
that while the contact-pieces ¢t are engaged
in the rotation of the disk # the eireunit 15 16
ofthe course-alarm will be elosed whilea tooth
of the disk 7*is in engagement with the spring
h, thus sounding the alarm G for a sunifablein-
terval of time.

The recording-surface m might be employed
to register other conditions of the vessel be-
sides its course or direction, by means of ad-
ditional recording-ingtruments I, Fig. 1, one
of which may, for instance, be connected with
the revolution-counter of the engine, making
a mark at every one hundred or one thousand
revolutions, as may be desired; and another
may be connected with thelog, making a mark
for every knot or other desired distance; and
another may be connected with the chronome-
ter, so as to indicate the time with greater pre-
cision than can be attained by the movement
of the clock C.

If the recording-surface should be moved by
turning the handle 4° at the moment when one
of the recording-instruments or markers is in
engagement with the said surface, the record-
ing-paper might be torn or the instrument
bent or injured, and in order to prevent such
an accident from oceurring the handie 4% or
the entire instroment D, might be inclosed in

a box, V, (see Fig.11), having a movable door
or cover, v,(shown as hinged at 2,)said cover
controlling the cireunit of the instruments K
k¥ &, &e., either directly or secondarily, by
controlling the cirenit 2 3 of the magnet M, or
otherwise. Asshown inthisinstance,the said
box or case is provided with a eircuit-closer,
v* ¢, one member of which is connected with
the body of the case and the other with the
movable cover in such manner that when the
said box is opened to afford access to the han-
dle ¢ the cirenit controlled by cirenit-closer
v v° will be open.

The circuib-cloger * +* will preferably be in-
cluded in the wire 7 8, common fo all the re-
cording-instruments, so that when thesaid box
is opened none of the said cireuits can be com-
pleted, and consequently none of the said in-
struments can be operated until after the han-
dle ° has been moved to the desired position
and the box-door again closed, 1If desired, the
cireuit-closer +* v* might be included in the
circnit 2 3 of the magnet M, or a series of the
sald cirenit-closers may be employed,one con-
trolling the circuit of each indicating-instru-
ient, or a cirenit controlling that of one of the
said indieating-instruments, oraseries thereof.

It is obvious that the apparatus is capable
of numerons modifications. Tor instance, in-
stead of having an independent circuit-closer,
Jf, angularly movable with the needle, thesaid
needle might itself be moved bodily in line
with the axis of its pivot, to complete a circuit
from side to side of the gimbal-ring, the said
needle either being lifted off from its pivot by
the lifting device f* engaging it around said
pivot, or the pivot itself being moved longi-
tudinally, as shown and described in a previ-
ous application, Serial No. 156,097, filed by
me February 16, 1885.

Instead of having the rubbing-contacts be-
tween the conductors on the different gimbal-
rings, conductors might be employed of suffi-
cient flexibility to admit of 2 universal move-
ment of the compass-box with relation to the
external casing or frame-worlk.

Instead of the recording-instruments shown,
the current might make a record by chemical
action, and the term *‘recording-instrument’”’
is intended to include means or instrumentali-
ties of this kind.

The invention, or portions thereof, are capa-
bie of varicus applications other than the par-
ticular one herein shown and described, the
main feature of the invention consisting in a
cireuit-controlling device or key which is sen-
sitive to or has its position varied by changes
of condition that it is desired to indicate, and
which co-operates with a series of different
electrie circuits in different positions, and also
has & movement to control the said circuits
which does not interfere with its sensitiveness
to the influences by which its change of posi-
tion is effected.

I claim—

i. The combination of a movable needle or
pointer with a series of electric circuits hav-
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ing terminals in different positions within the
range of movement of said needle or pointer,
and a circuit-controlling device movable with
the said needie or pointer and having an in-
dependent movement affecting the said cir-
cuits, the cirenit at any time affected thus in-
dicating the position of the needle or pointer
at that moment, substantially as deseribed.

2. A movable needle or pointer and series
of clectriec circnits having terminals in differ-

ent positions with relation to said needle or-

pointer, combined with a eircuit-controlling
device co operating with thesaid eircuit-termi-
nals, having a movement corresponding with
that of the needle or pointer, and a signaling-
instrument connected in circuit with one or
more of said terminals, whereby if the needle
or pointer and circuit-controlling device move
to a predetermined positicn thesaid signaling-
instrament will be operated, but not other-

“wise, substantially as deseribed.

3. A movable needle or pointer and series
of electric circuits having terminals in differ-
ent positions with relation to said needle or
pointer, combined with a cireuit-controlling
device co operating with the said circuit-ter-
minals having amovement corresponding with
that of the needle or pointer, and recording-
instrumentsin one more of said c¢ircuits, where-
by a record may be made of the position of the
needle or pointer, substantially as described.

4. A movable needle or pointer and series
of electric circuits having terminals in differ-
ent positions with relation to said needle or
pointer, combined with a ecircuit-controlling
device co operating with the said circuit-ter-
minals, having a movement corresponding
with that of the needle or pointer, and a series
of recording-instruments and cireuit-connect-
ing device or switch-board by which said in-
struments are connected in cireuit with any
desired series of the said circuit-terminals
co-operating with the controlling device gov-
erned by the needle or pointer, substantially
as described.

5. A movable ncedle or pointer and series
of electric circuits having terminals in differ-
ent positions with relation to said needle or
pointer, combined with a circuit-controlling
device co-operating with the said circuit-ter-
minalshaving a movement corresponding with
that of the needle or pointer, and a series of
recording-instruments and cirenit-connecting
device or switch-board, by which said instru-
ments are connected in cireuit with any de-
sired series of the said circuit-terminals, and
a recording-surface baving a uniform or time
movement, and conneecting mechanism be-
tween the said recording-surface and the
switch-board, whereby the position of the for-
mer relative to the recording-instruments is
varied to correspond with the particular series
of circuit-terminals at any time connected
with the said recording-instruments, substan-
tially as deseribed.

6. A mariner’s eompass having a compass-
box and pivotally-supported rings, constitut-

ing a gimbal-joint therefor, combined with a
series of cireunit-terminals connected with the
inner ring or compass-box, econcentric with
the axis of oscillation of the said needle, and
conduetors from said terminals passing from

the inner ring to the outer ring and from the.

latter to the surrounding frame-work at the
joints of said rings, substantially as described.

7. A mariner’s compass having a compass-
box and pivotally-supported rings, constitut-
ing a gimbal-joint -therefor, combined with a
series of eircuit-terminals connected with the
inner ring or compass-box concentric with the
axis of oscillation of the said needle, and a se-
ries of contact-pieces connected with the said
terminals and coneentrie with the axis of the
supported member of the joint, and a series of
contact-springs co-operating therewith on the
supporting member of the joint, substantially
as described. _

8. In a mariner’s compass, a compass-box
provided with a vessel containing a liquid sur-
rounding the needle-pivot, a needle, its pivot,
and an annular float surrounding the said pivot
and resting in the said liguid, combined with
a cirenit-controlling device having its position
controlled by the said needle, and with alifting
device and actuating electro-magnet or solen-
oid therefor, to operate substantially as de-
seribed. .

9. The compass-needle having a free piv-
otal or angular movement, combined with
a circuit-controlling device moved angularly
with the needle, and means to move the said
deviee in the direction of the axis of the angu-
lar movement of the needle, substantially as
deseribed.

10. The compass-needle having a free piv-
otal or angular movement, and a circuait-con-
trolling deviee having its position controlled
by the said needle, combined with a lifting
device and actuating electro-magnet or solen-
oid therefor, having its axis coincident with
that of the needle, substantially as and for the
purpose described.

11. A movable ncedle or pointer and series
of electric circuits baving terminals in differ-
ent positions with relation to said needle or
pointer, combined with a circuit-controlling
device co-operating with the said circuit-ter-
minals, having a movement corresponding with
that of the needle or pointer, and two inde-
pendent signaling-instruments connected in
cirenit, each with one or more of the cireuit-
terminals at either side of the normal position
of the needle, whereby deviation or apparent
movement of the needle in each direction is
indicated independently, substantially as de-
scribed.

12. A movable needle or pointer and series
of electric cireuits having terminals in differ-
ent positions with relation to said needle or
pointer, combined with a eircuit-controlling
device co-operating with the said circuit-ter-
minals,havinga movement corresponding with
that of the needle or pointer and a series of
recording-instruments, and a circunit-connect-
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ing device or switeh-board, by which said in-
struments are connected in cireuit with any
desired series of the said cirenit-terminals,
and a recording-surface having & uniform or
time movement, and connecting mechanism
between the said recording-surface and the
switch-board, whereby the position of the for-
mer relative to the recording-instruments is
varied to correspond with the particular series
of eirenit-terminals abany time connected with
the said reecording-instrument, and a cleek or
time-motor actuating the same, and 2 circuit-
closer moved by said motor adapted to be seb
to operate ab the end of any desired interval
of time, and asignaling-instrument controlled
thereby, substantially as deseribed,

13. A movable needle or pointer and series
of clectrie cireuits having terminals in Qdiffer-
ent positions with relation to said needle or
pointer, ¢combined with a cireuit-controlling
device co-operating with the said circuit-ter-
minals,havingamovement corresponding with
that of the needle or pointer, and recording-
instruments in one or more said circuits, where-
by a record may be made of the position of the
needle or pointer, and two independent sig-
naling-instruments connected in circuit, each
with one or more of the cirenif-terminals ab
either side of those connected with the record-
ing-instruments, whereby deviations of the eir-
cuitsconnected with therecording-instruments
will be indieated, substantially as deseribed.

14, A recording apparatus comprising a se-

ries of recording or marking instrnments, and
a recording-surface having aslow-timed move-
ment with relation to the said instruments,
and a shifting movement, by which different
portions of its surface co-operate with the said
instruments at different times, combined with
shifting mechanism for changing the position
of the said recording-surface, and a circuit-
controlling deviece co-operating with the said
indieating-instruments, and shifting mechan-
ism, which prevents the indicating-instru-
ments from being operated while the shifting
mechanism is being moved, substantially as
and for the purpese set forth.

5. A needle or pointer and an electric ¢ir-
calb and circunit-controlling device therefor,
having a movement corresponding with the
directive movement of the pointer, combined
with an electro-magnet and elock or time train
controlling the circuit thereof, the said mag-
net being energized during definite intervals
of time and moving the cirenit-controlling de-
vice and locking the needle against movement
by the directive inflnence acting on it, sub-
stantially as described.

In bestimony whereof I have signed my name
to this specification in the presence of twosub-
seribing wituesses.

HENRY A. CHASE.
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